First of all, let's look at this area of radiation effects; this is extremely important, of course, in the construction of fission and fusion reactors, and it is also important in MHD devices. I shall limit my remarks today to radiation effects in metals. Other techniques, such as electron spin resonance and optical spectroseopy, are very powerful tools for investigating radiation effects in insulators, but they cannot be used for such studies in metals. Most of the information, therefore, has to come from crystal Iographic investigations.
When metals are irradiated with energetic particles, atoms are displaced from lattice positions into interstitial positions, and the resulting Frenkel pair, interstitial and vacancy, is the basic defect produced by radiation damage. These defects, clusters of them in the form of dislocation loops, and voids posa serious materials problems in reactor design, because they are responsible for metal embrittlement, creep, swelling, and phase instabilities.
Although the production of self interstitials and vacancies in metals has been known for about 30 years, the configuration of the interstitial has been unknown. My next slide shows six possible self-jnterstatia! configurations SLIDE 4 -Six Self-Interstitial Configurations in a F.C.C, Lattice for a face-centered cubic lattice. In the split interstitial configurations the displaced atom forms a dumbbell with another lattice atom so that the dumbbell is centered at a lattice position and is oriented along the directions indicated. These four configurations on the right were ruled out fairly easily by diffuse x-ray scattering measurements, actually Huang scattering, which I will discuss in more detail later. However, there was diffUculty in determining whether the octahedral or [100]-split interstitial was the correct one. The proper ccifiguration has been determined recently through very precise measurements of the diffuse x-ray scattering in the region between Bragg reflections. With such measurements it is possible to obtain information on the atomic configuration and on lattice displacements very close to the defects. 
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